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Art Unit: 2873 

DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 33 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 33 states; an interval between the adjacent piezoelectric 
elements is minimized as much as possible. Minimizing the piezoelectric element as 
much as possible is a limitation that cannot be quantified. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 4, 6, 10, 1 1, 15, 18, 26-31, 34,35 are rejected under 35 
U.S.C. 102(b) as being anticipated by Helsel et al.(U.S. Patent No. 6,285,489). 

Regarding claim 1, Helsel et al. discloses An optical modulation element capable 
of forming a reflective diffraction grating in width heights of a plurality of elements each 
having a reflecting surface periodically change(fig 38A, col 12, lines 60-65), wherein the 
reflecting surface of at least one of the plurality of elements is supported in a length 
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direction by a piezoelectric element when driven in a direction of height by the 
piezoelectric element(fig 16, 114, 116), wherein the plurality of elements are 
respectively provided with the piezoelectric element where the polarities of electric fields 
of which are alternately different from each other(col 12, line 60 through col 1 3, line 62). 
Regarding claim 27, Helsel et al. discloses the plurality of elements each having the 
reflecting surface are two dimensionally arrayed by juxtaposing long sides(fig 38A) 

Regarding claim 2, Helsel et al. discloses wherein a plurality of said light 
modulation elements are respectively provided with the plurality of piezoelectric 
elements, and wherein the polarities of electric fields of the plurality of piezoelectric 
elements are alternately different from each other(col 12, line 60 through col 13, line 
62). 

Regarding claim 4, Helsel et al. discloses wherein a rear surface side of an 
effective reflecting portion(fig 16, 100) of each of the plurality of said light modulation 
elements is fixed to the piezoelectric elements(fig 16, 114, 116). 

Regarding claim 6, Helsel et al. discloses when the reflecting surfaces are 
substantially flush with each other, the reflecting surfaces act as a flat mirror as a 
whole(fig 38, since the device has the same structure as the applicants device, this 
limitation is inherently met). 

Regarding claim 10, Helsel et al. discloses a projection optical system for 
projecting an image together with the light modulation element (fig 6). 
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Regarding claim 1 1 , Helsel et al. discloses wherein pixels each formed from the 
plurality of said light modulation element are arranged in a two-dimensional array(fig 
38A) . 

Regarding claim 15, Helsel et al. discloses a projection apparatus including an 
optical modulation element for modulating incident light in accordance with a video 
signal(fig 13, Vim). 

Regarding claim 18, Helsel et al. discloses a projection apparatus including an 
optical modulation element for modulating incident light in accordance with a video 
signal(fig 13, Vim). 

Regarding claim 26, Helsel et al. discloses a plurality of reflecting 
surfaces(fig 38A, col 12, lines 60-65); and means for controlling heights of the reflecting 
surfaces by using a plurality of piezoelectric elements(fig 16, 114, 116), wherein said 
means for controlling forms a diffractive grating in which the heights of the reflecting 
surfaces change periodically and forms a mirror in which the heights of the reflecting 
surfaces are substantially constant(col 13), and said means for controlling forms the 
diffractive grating by applying voltages to adjacent piezoelectric elements so that a 
polarity of electric field of the plurality of the piezoelectric elements may be varied 
between the adjacent piezoelectric elements(col 12, line 60 through col 13, line 62). 

Regarding claim 27, Helsel et al. discloses the plurality of elements each having 
the reflecting surface are two dimensionally arrayed by juxtaposing long sides(fig 38A) 

Regarding claim 28, Helsel et al. discloses wherein a plurality of said light 
modulation elements are respectively provided with the plurality of piezoelectric 
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elements, and wherein the polarities of electric fields of the plurality of piezoelectric 
elements are alternately different from each other(col 12, line 60 through col 13, line 
62). 

Regarding claim 29, Helsel et al. discloses wherein a rear surface side of an 
effective reflecting portion(fig 16, 100) of each of the plurality of said light modulation 
elements is fixed to the piezoelectric elements(fig 16, 114, 116). 

Regarding claim 30, Helsel et al. discloses wherein a deformation amount of a 
projecting or recessed shape of each element is changed by adjusting a voltage to be 
impressed to the piezoelectric element, thereby controlling an intensity of reflected 
light(col 12, line 60 through col 13, line 62). 

Regarding claim 31, Helsel et al. discloses when the reflecting surfaces are 
substantially flush with each other, the reflecting surfaces act as a flat mirror as a 
whole(fig 38, since the device has the same structure as the applicants device, this 
limitation is inherently met). 

Regarding claim 34, Helsel et al. discloses wherein pixels each formed from the 
plurality of said light modulation element are arranged in a two-dimensional array(fig 
38A) . 

Regarding claim 35, Helsel et al. discloses a projection optical system for 
projecting an image together with the light modulation element (fig 6). 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claim 5, 12, 19-21, 24 rejected under 35 U.S.C. 102(b) as being anticipated by 
Yokoyama et al.(U.S. Patent No. 6,585,379). 

Regarding claims 5, Yokoyama et al. discloses an optical modulation element 
capable of forming a reflective diffraction grating in which heights of a plurality of 
elements each having a reflecting surface periodically change(fig 2), wherein the 
reflecting surface of at least one of the plurality of elements is supported in a length 
direction by a piezoelectric element(fig 2, 301) when driving the piezoelectric element, 
wherein a deformation amount of a projecting or recessed shape of each element is 
changed by adjusting a voltage to be impressed to the piezoelectric element, thereby 
controlling an intensity of reflected light(col 8, lines 12-35). 

Regarding claim 12, Yokoyama et al. discloses wherein pixels each formed from 
the plurality of said light modulation element are arranged in a two-dimensional array(fig 

6). 

Regarding claim 19, Yokoyama et al. discloses the plurality of elements each 
having the reflecting surface are two dimensionally arrayed by juxtaposing long sides(fig 
2, 306). 

Regarding claim 20, Yokoyama et al. discloses wherein a rear surface side of an 
effective reflecting portion(fig 2, 306) of each of the plurality of said light modulation 
elements is fixed to the piezoelectric elements(fig 2, 301 ). 

Regarding claim 21 , Yokoyama et al. discloses when the reflecting surfaces are 
substantially flush with each other, the reflecting surfaces act as a flat mirror as a 
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whole(fig 2, 306, since the device has the same structure as the applicants device, this 
limitation is inherently met). 

Regarding claim 24, Yokoyama et al. discloses wherein a plurality of said light 
modulation elements are respectively provided with the plurality of piezoelectric 
elements, and wherein the polarities of electric fields of the plurality of piezoelectric 
elements are alternately different from each other(col 6, since each pixel can be either 
convex or concave at any given time this limitation is inherently met). 

Claim Rejections - 35 (JSC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 7, 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Helsel 
et al.(U.S. Patent No. 6,285,489) as applied to claim 1, 26 above. 

Regarding claim 7, 32, Helsel et al. does not disclose wherein each of a plurality 
of said light modulation element is a strip-shaped element having a width of about Sum. 
However, forming the light modulation element as a strip-shaped element having a 
width of about 5um would have been an obvious mater of design choice, since such a 
modification would have involved a mere change in the size of a component. A change 
in size is generally recognized as being within the level of ordinary skill in the art. In re 
Rose, 105 USPQ 237 (CCPA 1955). Regarding the 
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Claims 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokoyama et al.(U.S. Patent No. 6,585,379) as applied to claim 5 above. 

Regarding claim 22, Yokoyama et al. does not disclose wherein each of a 
plurality of said light modulation element is a strip-shaped element having a width of 
about 5um. However, forming the light modulation element as a strip-shaped element 
having a width of about Sum would have been an obvious mater of design choice, since 
such a modification would have involved a mere change in the size of a component. A 
change in size is generally recognized as being within the level of ordinary skill in the 
art. In re Rose, 105 USPQ 237 (CCPA 1955). Regarding the 

Claim 16, 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yokoyama et al.(U.S. Patent No. 6,585,379) as applied to claim 5 above and further in 
view of Helsel et al.(U.S. Patent No. 6,285,489). 

Regarding claims 16, 23, Yokoyama et al. does not specifically disclose a video 
signal is used for driving the light modulator. However, Helsel et al. discloses a video 
signal is used for driving the light modulator(fig 13, Vim). It would have been obvious to 
one skilled in the art at the time of the invention to use a video signal for driving the light 
modulator as shown by Helsel et al., in the display of Yokoyama et al., since as shown 
by Helsel et al. video signals are commonly used for driving light modulators so as to 
produce a visual display for the observer. 
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Allowable Subject Matter 



Claim 25 is objected to as being dependent upon a rejected base claim 



but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. With the allowable feature being the 
deformation amount of a projecting or recessed shape of each element is changed by 
adjusting a voltage to be impressed to the piezoelectric element, thereby controlling an 
intensity of reflected light 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Thompson whose telephone number is (571) 
272-2342. If the examiner can not be reached his supervisor, Georgia Epps, can be 
reached on (571) 272-2342. 



Conclusion 
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